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Every process p executes the following:

output, + @

cobegin

|| Task 1: repeat forever S.E_M‘&
{P queries its local failure detector module B,}
suspects, + D, FD deol\
send (p, suspects, ) to all

Il Task 2: when receive (g, suspects, ) for some ¢
output, ¢+ (outputp U suspects,) - {q}
end
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o cecce  proprl.

Every process p executes the following:

procedure propose(vp)

estimatep « vp {estimatey is p’s estimate of the decision value}
state, +— undecided

rp 0 {rp is p’s current round number}
tsp + 0 {tap is the last round in which p updated estimate,, initially 0}

{Rotate through coordinators until decision is reached}

while state, = undecided

rp—1p+1
Cp -~ (rp mod n) + 1 {cp i3 the current coordinator)
e
Phase 1: {All processes p send estimatep to the current coordinator} H‘abe
send (p,rp,estimatey, tsp) to ¢p

Phase 2: {The current coordinator gathers [L"T'H)-'l estimates and proposes a new estimate}
if p = ¢p then
wait until [for | -(5}‘)1 processes q : received (g, rp, estimateg,ts,) from g
msgsp[rp] + {(g,7p, estimate,, tsy) | p received (q, rp, estimatey, tsy) from q)
t « largest tsg such that (g,rp,estimate,,ts,) € msgsy[rp)
estimatep « select one estimateg such that (q,rp, estimateq,t) € msgsp(ry)
send (p, Ty, estimate,) to all

wait until [received (cp,rp, estimatec,) from ¢p or cp € Dp]{ Query the failure detector}

Phase 3: {All processes wait for the new estimate proposed by the current coordinator} FA ! 2
abe€

if [received (cp,7p, estimate., ) from cp] then {p received estimate., from cp}
estimate, + estimate,,
tsp +71p
send (p,rp, ack) to ¢p

else send (p,7p,nack) to cp {p suspects that cp, crashed}

processes adopled its estimate, the coordinator R-broadcasts a decide message
if p=cp then
wait until (for [‘1'%2] processes q : received (q,r,,ack) or (g, 7y, nack))

Phase 4: { The current coordinator wats for [ (1] replies. If they indicate that [ (21 } 2 " {_ &

if {for ft%ﬂ)] processes g : received (q,7p,ack)] then C-OYV‘M{F ‘

R-broadcast(p, rp, estimate,, decide)
{If p R-delivers a decide message, p decides accordingly}

when R-deliver(q, ry, estimate,, decide)
if state, = undecided then
dectde{estimatey)
statep + decided
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Every process p executes the following:

procedure propose(vy)

Vo= {L1,1,...,1) : estimate of the proposed valyes)
Volp] = vp
Ap+ V)
Phase 1: {asynchronous rounds e, 1<rp<n
forr,,q—lton 1 V
end (rp, Ap, p) to all
wmt til[Vq received (rp, Aq,q) or ¢ € Dy) {query the failure detector} Gui’\ej)
msgsp(rp <~{( 1 Aq q)lrecved( 1 8¢,9)} ’
Ap (L, L, 1) RJO# mopo
for k « 1 to
if Vplk] = J_ and 3(rp, &q,9) € msgsy[rp] with Aglk] # L then
Volk] + Aqlk]

Bplk] — Aqfk] E Py
Phase 2: send ¥, to al &VA Vi 7 }
wait I[Vq received V; or ¢ € @) {query the failure detector}
(s ] all paopssals

if 3V; € lastmsgs, with Vy[k] = L then Volkl « L

Phase 3: decide( first non-L component of Vp)
Fi1G. 5. Solving Con: ing any @ € ¥.
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